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ABSTRACT
Objective To describe trends, correlates of use and
consumer perceptions related to the product design
innovation of ﬂavour capsules in cigarette ﬁlters.
Methods Quarterly surveys from 2012 to 2014 were
analysed from an online consumer panel of adult smokers
aged 18–64, living in the USA (n=6865 observations;
4154 individuals); Mexico (n=5723 observations; 3366
individuals); and Australia (n=5864 observations; 2710
individuals). Preferred brand varieties were classiﬁed by
price (ie, premium; discount) and ﬂavour (ie, regular;
ﬂavoured without capsule; ﬂavoured with capsule).
Participants reported their preferred brand variety’s
appeal (ie, satisfaction; stylishness), taste (ie, smoothness,
intensity), and harm relative to other brands and varieties.
GEE models were used to determine time trends and
correlates of ﬂavour capsule use, as well as associations
between preferred brand characteristics (ie, price stratum,
ﬂavour) and perceptions of relative appeal, taste and
harm.
Results Preference for ﬂavour capsules increased
signiﬁcantly in Mexico (6% to 14%) and Australia (1% to
3%), but not in the USA (4% to 5%). 18–24 year olds
were most likely to prefer capsules in the USA (10%) and
Australia (4%), but not Mexico. When compared to
smokers who preferred regular brands, smokers who
preferred brands with capsules viewed their variety of
cigarettes as having more positive appeal (all countries),
better taste (all countries), and lesser risk (Mexico, USA)
than other brand varieties.
Conclusions Results indicate that use of cigarettes with
ﬂavour capsules is growing, is associated with
misperceptions of relative harm, and differentiates brands
in ways that justify regulatory action.
INTRODUCTION
The tobacco industry has long-used product design
characteristics to increase cigarette brand appeal,
mislead consumers about health risks and facilitate
addiction.1 2 One recent product innovation
involves ﬂavour capsules in cigarette ﬁlters, which
consumers can crush at any time to release a burst of
ﬂavour. Industry reports highlight the signiﬁcant
growth of the ﬂavour capsule segment of the
market;3–5 however, almost no independent
research has been conducted to determine the
extent of use, to proﬁle users or to understand user
perceptions of the product. Research on these topics
should inform product regulation, which has gener-
ally advanced more slowly than other policy areas
promoted by the WHO Framework Convention on
Tobacco Control.6
Consumer perceptions of ﬂavours and
ﬁlter technology
Menthol ﬂavour and ﬁlter technology are prominent
design features that inﬂuence consumer perceptions.
Menthol helps retain established smokers by reassur-
ing them about smoking risks, as smokers often per-
ceive menthol cigarettes as less harsh and harmful
than regular cigarettes.7 8 Menthol also attracts new
smokers, as indicated by the relatively higher preva-
lence of ﬂavoured cigarette use among youth.9 10
Filters reassure consumers about smoking risks.2 An
increasing number of cigarette brands reference
ﬁlter ‘technology,’ which many youth and adults still
perceive as reducing harm.11 12 However, the way in
which ﬂavour capsules in the ﬁlter inﬂuence con-
sumer perceptions and behaviour is relatively
unstudied.
History of ﬂavour capsules
In the mid-1960s, the American Tobacco Company
introduced a cigarette brand with capsules of water
in the ﬁlter that could be pinched to release
moisture and provide a new ﬂavour.13 More
recently, cigarette ﬁlters containing menthol cap-
sules appeared on the Japanese market in 2007,
with brand variants featuring capsules now available
in most markets.14 Capsules typically contain
menthol15 and can include other often-used tobacco
ﬂavourings (eg, sugars, acetaldehyde, levulinic acid,
clove).14 Spearmint, lemon mint, apple mint and
strawberry mint are some of the more recently intro-
duced menthol-related ﬂavours in capsules.16
Capsules have been included in ﬂavoured and
regular cigarettes,14 incorporated into diverse stick
sizes (eg, longs, superslims),16 17 and some new var-
ieties include two differently ﬂavoured capsules in
one ﬁlter. Indeed, capsule technology is a key ‘pre-
miumisation’ strategy for the industry, generating
value across price categories.15 18
Brands containing ﬂavour capsules are increas-
ingly important for industry growth.3 4 14 18–21 For
example, a 2011 British American Tobacco (BAT)
report describes its capsule brands as reaching the
highest share of any innovation across the
Americas, with ‘low levels of cannibalisation’ of its
other brands and greatest growth among young
adult smokers.4 A 2013 Philip Morris International
(PMI) report is similarly enthusiastic.3 Independent
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focus groups with Scottish women22 and industry research23 24
indicate the attractiveness of ﬂavour capsules for providing the
option of smoking with or without menthol ﬂavouring; being
relatively smoother; providing fresher breath; and reducing cig-
arette odour, making it less obvious that somebody had been
smoking. Independent, postmarket quantitative research is
needed to better understand patterns of consumer perceptions
and use of ﬂavour capsules.
Flavour capsules in the United States, Mexico and Australia
The present research aims to characterise consumer use and per-
ceptions of capsule brands in three countries (ﬁgure 1). In the
USA, RJ Reynolds (RJR) ﬁrst introduced the menthol capsule in
2008 with its ‘Camel Crush’ variety, and Marlboro followed
suit in 2012 with ‘Marlboro NXT’. In Mexico, Marlboro
capsule varieties were introduced in 2011, with Camel and Pall
Mall doing so in 2012.25 In 2013, market surveillance in major
Mexican cities found 5 varieties of Camel, 3 of Marlboro, and
16 of Pall Mall with a ﬂavour capsule.26 Pall Mall is the only
international brand in Mexico priced at ‘discount’ levels. This
discount pricing of a relatively high prestige, international brand
appears to be an industry response to tax increases.27 28 In
Australia, ﬂavour capsules were introduced during the lead up
to plain packaging implementation in 2012, while package
design elements still could be maximised to inform consumers
about this design innovation.29 While plain packaging prohib-
ited the use of package and product design features to commu-
nicate such innovations, ﬂavour capsules themselves were not
prohibited.
METHODS
Study population
Data came from six quarterly waves of an ongoing study of
health warning labels. Adult smokers, aged 18–64, living in
Australia, Mexico, and the USA were recruited through online
consumer panels provided by Global Market Insite.30
At recruitment, eligible participants had smoked at least 100
cigarettes in their lifetime and had smoked at least once in the
prior month. Approximately 1000 participants were sampled in
each country at each wave, although the US sample included an
additional oversample of 400 Latinos to allow for comparisons
with Mexico. Quotas were established for age and education
groups to obtain a reasonably representative sample in each
country. When possible, participants were surveyed at each
wave, including participants who had quit. Samples were replen-
ished with eligible smokers at each wave in order to maintain
sample size over time.
For the current analysis, six waves of data were analysed for
Australia and Mexico (quarterly from September 2012 to May
2014) and ﬁve waves from the USA (quarterly from January
2013 to May 2014), for which data collection started one-
quarter later due to parent project aims. Participants who had
quit smoking at the time of the survey were excluded, as pre-
ferred brand data were not assessed. The primary analytic
sample comprised all current smokers of factory-made cigarettes
who provided information on their usual brand.
Measures
Preferred brand variety
At all waves, smokers identiﬁed the brand family for the cigar-
ettes that they usually or currently smoked, after which they
were shown images of cigarette packages for brand family
varieties on the market at the time of the survey. The brand var-
ieties selected were coded into three categories of ﬂavour (ie,
regular non-ﬂavoured cigarettes; ﬂavoured cigarettes, no
capsule; ﬂavour capsule) based on analysis of descriptive words
in the variety names (eg, menthol; cool; crush) and other mar-
keting messages on the package (eg, ‘click on’ with a computer
symbol for the ‘on’). Uncertainties were resolved by Internet
searches and/or consultation with in-country expert partners.
Brands were also classiﬁed into discount or premium price
segments. For Mexico, national brands were classiﬁed as dis-
count and international brands as premium, except for Pall
Mall, as in prior research.27 28 For the USA, we classiﬁed brands
using a scheme developed in prior research that considered
price and advertising image,31 because both are critical to how
the tobacco industry itself promotes premium brands. As such,
this coding scheme involved assessment of pricing and tobacco
industry representations of brands on industry websites and
trade publications. Analyses by price segment were not
Figure 1 Example packages of brand varieties with ﬂavour capsules in the USA, Mexico and Australia, 2014.
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conducted for Australia due to the low number of participants
who preferred ﬂavour capsules, price instability over the period
after introduction of plain packaging legislation, and difﬁculties
for models convergence. Dummy variables were created for
combinations of price category (premium, discount) and ﬂavour
(regular cigarettes, ﬂavoured without capsule, or ﬂavour
capsule), with regular non-ﬂavoured premium brands as the ref-
erence group.
Flavour capsule crushing behaviour
Participants who selected brand varieties with ﬂavour capsules
were asked two additional questions in waves V and VI ( January
2014 and May 2014, respectively). First, participants were
asked “How often do you crush the ﬂavour capsule while you
are smoking?” For analysis of correlates of this behaviour,
response options (ﬁgure 2B) were recoded (ie, always vs less fre-
quent options) due to its non-normal distribution. Next, partici-
pants were asked “When do you usually crush the ﬂavour pellet/
capsule?” Again, due to the non-normal distribution of
responses, models to determine correlates of the behaviour ana-
lysed dichotomised response options (ﬁgure 2C) to indicate
crushing halfway through the cigarette or later versus crushing
earlier.
Brand perceptions
At each wave, questions on brand perceptions were adapted
from tobacco industry protocols.32 Participants compared their
preferred brand variety with other cigarettes (ie, Compared to
other cigarettes, How much _______ is your brand and type of
cigarettes?) for relative appeal (ie, more or less satisfying; more
or less stylish), taste (ie, lighter or more intense; smoother or
harsher), and harm (ie, more or less harmful). Five response
options were provided, with no difference as the middle
option (eg, much less satisfying; a little less satisfying; the
same; a little more satisfying; much more satisfying). Responses
were recoded to range from −2 to +2, with 0 indicating no
difference.
Adjustment variables
Sociodemographic and smoking-related data were collected at
each wave. The heaviness of smoking index (HSI) was derived
using cigarettes per day and time to ﬁrst cigarette.33 Daily and
non-daily smokers were also distinguished, as our sample
included many non-daily smokers with low-HSI scores, particu-
larly in Mexico. Recent quit behaviour was assessed by asking
participants if they had attempted to quit in the 4 months prior
to the survey (1=‘yes’; 0=‘no’ or ‘don’t know’). Quit intentions
were also assessed, and the responses were dichotomised to indi-
cate intention to quit in the next 6 months versus not (1=‘yes’;
0=‘no’ or ‘don’t know’). Sociodemographic adjustment vari-
ables included age (18–24; 25–34; 35–44; 45–54; 55–64), sex
(male=reference; female), educational attainment (high school
or less; some college or university; complete university or
higher), household income (in USA and Australia, annual
income: low=$0–$29 999, middle=$30 000 –$59 999, high=
$60 000 or more; in Mexico, monthly income: low=$0–
$10 000, middle=$10 001–$20 000, high=$20 001 or more),
and, in the USA, race/ethnicity (Caucasian=reference; African-
American; Latino; Other). These variables were dummy coded,
with the lowest value as the reference group. Dummy variables
Figure 2 (A–C) Prevalence of
preference for ﬂavour capsule brand
varieties and ﬂavour capsule crushing
behavior in the USA, Mexico and
Australia.
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were also created for survey wave and ‘time-in-sample,’ which
adjusts for the number of prior surveys to which a participant
responded. Adjustment variables were dummy coded, with the
lowest value as the reference group.
Analyses
Analyses were conducted using STATA/SE 13.1. Descriptive fre-
quencies were assessed for sample characteristics, as well as for
the per cent of participants whose capsule varieties clearly indi-
cated menthol ﬂavour and the most popular brand among
capsule users. All other frequencies and models were weighted
to the age, sex and educational characteristics of the general
population of smokers in each country. Country-speciﬁc bivari-
ate and adjusted models were estimated for the following out-
comes: (1) preference for ﬂavour capsule brands; (2) always
crushing the ﬂavour capsule while smoking (ﬂavour capsule
users only); (3) crushing the ﬂavour capsule towards the end of
the cigarette (ﬂavour capsule users only); (4) perceptions of
brand appeal (ie, style, satisfaction), taste (ie, smoothness, light-
ness), and perceived harm relative to other brand varieties.
Generalised estimating equation (GEE) models with binomial
distribution and logit link function were estimated for outcomes
1, 2 and 3. GEE models with Gaussian distribution and identity
link function were estimated for the fourth set of outcomes.
Model results for outcome 2 in Australia are not reported, as
models did not converge due to the small sample (n=110).
GEE models adjusted for the non-independence of repeated
observations through estimation of an exchangeable correlation
for repeated observations from participants. Adjusted models
included all the adjustment variables described in the measure-
ment section. Predicted probabilities of prevalence for outcome
1 were estimated at each wave for each country using the
adjusted model. For models assessing brand perceptions
(outcome 4), dummy variables for brand classiﬁcation by ﬂavour
and price tier were also included as independent variables.
RESULTS
Sample characteristics
Sample characteristics for all observations over the six waves of
data collection are shown in table 1. When comparing the
sample characteristics within each country over time (data avail-
able on request), in all three countries, participants with lower
educational attainment were less likely to participate in later
waves. In the USA and Mexico, participants with lower income
were also less likely to participate in later waves. Participants in
the USA and Australia who reported recent quit attempts were
more likely to participate in later waves, as were daily compared
to non-daily smokers. In Australia, women and younger
smokers were generally less likely to participate over time.
Across all countries, most ﬂavour capsule varieties referred
directly to menthol (eg, menthe, menthol) or used
menthol-implied descriptive terms (eg, cool, chill, fresh, fresh-
ness, frosted, freeze, ice, mint, refresh, refreshing). Almost all
ﬂavour capsule users in the US smoked varieties with these
terms (97%), whereas approximately two-thirds did in Australia
(64%) and Mexico (66%). The most popular ﬂavour capsule
brand was Camel in the USA (96%), Winﬁeld in Australia
(43%), and Pall Mall in Mexico (78%).
Time trends and correlates of preference for
ﬂavour capsule brands
Smoker’s preference for ﬂavour capsule brands increased over
time (see ﬁgure 2A) in Mexico (ie, 6% in 2012 to 14% in 2014)
and Australia (from 0.1% to 3%). By contrast, in the USA,
preference for ﬂavoured capsule brands did not change signiﬁ-
cantly over time (ie, approximately 4% at each wave).
Time-related changes for Mexico and Australia were statistically
signiﬁcant in adjusted models predicting preference for ﬂavour
capsule brands (table 2). The individual characteristic most con-
sistently associated with preferring ﬂavour capsule brands across
countries was relatively younger age. The only exception was
the lack of a statistically signiﬁcant difference between the
youngest and oldest age groups in Mexico, as well as in
Australia, but only in the adjusted models. In Mexico and the
USA, women were more likely than men to prefer ﬂavour
capsule brands. In Australia, smokers with lower HSI were more
likely to prefer ﬂavour capsule brands.
Frequency and timing of crushing capsules
The frequency with which smokers crushed the capsule varied
across countries (ﬁgure 2B). About half of Mexican smokers
(52%) reported that they always crushed the capsule, which was
higher than in Australia (30%) and the USA (37%). In bivariate
and adjusted models predicting always crushing the ﬂavour
capsule for the USA, women were more likely to always crush
Table 1 Sample characteristics from all smoker observations in the USA,
Mexico and Australia over six waves of data collection, 2012–2014
USA
(n=6865/4154),
%
Mexico
(n=5723/3366),
%
Australia
(n=5864/2710),
%
Age
18–24 17 19 8
25–34 29 30 24
35–44 20 21 22
45–54 18 16 23
54–64 17 14 23
Sex
Male 50 55 46
Female 50 45 54
Education
≤High school 30 32 34
Some university 38 20 41
≥University 32 49 26
Income
Low 30 40 23
Medium 34 33 27
High 36 27 50
Race*
Caucasian 52
African-American 5 NA NA
Latino 38
Other 4
HSI (mean) 2.2 0.8 2.7
Daily smoker
No 26 50 15
Yes 74 50 85
Quit intentions
No 56 54 57
Yes 44 46 43
Recent quit attempt
No 57 47 62
Yes 43 53 38
*Race only assessed for US sample.
HSI, heaviness of smoking index; n, umber of observations/number of individuals;
NA, not applicable.
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than men (AOR=4.17, 95% CI 1.53 to 11.36, p=0.005) and
those who intended to quit were less likely to always crush
(AOR=0.21, 95% CI 0.08 to 0.57, p=0.002). No statistically
signiﬁcant correlates were found in the bivariate and adjusted
models for Mexico.
Regarding the timing of crushing the capsule (ﬁgure 2C), the
modal response among Mexican and US smokers was ‘before light-
ing the cigarette,’ which was similar over time (Mexico=48%;
USA=40%). Timing among Australians appeared more variable,
although most smokers still crushed the capsule either before light-
ing the cigarette (21%) or during the ﬁrst few puffs (28%). In
bivariate and adjusted GEE models for the USA, sex was the only
statistically signiﬁcant correlate of crushing the capsule after the
ﬁrst few puffs of the cigarette, with a lower likelihood among
women than men (AOR=0.24, 95% CI 0.08 to 0.72, p=0.011).
In models for Mexico, only age was a statistically signiﬁcant correl-
ate: relatively older smokers were less likely to crush after the ﬁrst
few cigarette puffs than the youngest smokers in both bivariate and
adjusted models (AOR25–34 vs 18–24=0.17, 95% CI 0.06 to 0.53,
p=0.002; AOR35–44 vs 18–24=0.12, 95% CI 0.03 to 0.44,
p=0.001). No statistically signiﬁcant difference was found between
the oldest and youngest smokers. For Australia, no independent
correlates were found in adjusted models.
Product characteristics and perceived brand attributes
For US smokers, ﬂavour capsule varieties were only found for
premium brands. In bivariate and adjusted models (table 3), US
smokers who preferred these varieties were more likely to view
their brand as more stylish, smoother and less harmful than
people who smoked regular premium brands. The perception
that one’s preferred brand was lighter in taste was marginally
stronger among smokers who preferred ﬂavour capsule
premium brands compared to those who preferred regular
premium brands, but only in adjusted models (p=0.09).
In bivariate and multivariate models for Mexico, smokers
who preferred discount ﬂavour capsule varieties were less likely
to report that their brand was more satisfying or more stylish
than other brands compared to smokers who preferred regular
premium brands (table 3). However, if the preferred capsule
variety was a premium price, then Mexican smokers were more
likely than those who preferred regular premium brands to
report that their variety was more stylish than other cigarettes.
Furthermore, in bivariate and adjusted models estimating corre-
lates of relative taste and harm, Mexicans who preferred dis-
count ﬂavour capsule varieties were more likely than regular
premium brand smokers to view their brand as smoother,
lighter and less harmful. Mexicans who preferred premium
ﬂavour capsule varieties were more likely than regular premium
brand smokers to view their brand as smoother.
In bivariate and adjusted models for Australia, smokers who
preferred ﬂavour capsule varieties were more likely than those
who preferred regular brands to state that their variety was
more satisfying and smoother than other varieties.
DISCUSSION
Our study provides further evidence that ﬂavour capsule innova-
tions are important for growing the tobacco market, particularly
in Australia and Mexico, consistent with industry reports.3–5 25
Industry reports on the market share of ﬂavour capsule brand
varieties in 2013 were 2%, 3%, 8% for in Australia,34 the
USA,35 and Mexico,25 respectively. These data are consistent
with the prevalence estimates for brand preference in our study
(ie, 2%, 4%, 9%, respectively), suggesting the external validity
of our results.
Similar to other countries,4 36 in Mexico, BAT has introduced
capsules for at least 16 varieties of Pall Mall,26 a global ﬂagship
brand; 78% of Mexicans who smoked ﬂavour capsule cigarettes
preferred this brand, which introduced capsules in 2012.
Industry analyses have highlighted the rapid growth of the
ﬂavour capsule market segment in Mexico, which reached 8%
of sales volume in 2013, just 2 years after its initial introduc-
tion.25 Filter capsules also may be growing in Australia, where
implementation of standardised packaging and marketing bans
has limited other brand differentiation strategies. Higher preva-
lence of use among young adult smokers across countries sug-
gests the importance of this innovation for the future of the
industry, which is also consistent with industry research on the
importance of novelty for younger people.37
The signiﬁcant rise in ﬂavour capsule popularity in Mexico
may be partly due to the availability of ﬂavour capsule varieties
in the discount market segment. Indeed, brand switching from
higher-priced to lower-priced tobacco products is common in
developed markets.38 Brand switching likely explains the less
apparent age gradient for capsule preference in Mexico com-
pared to Australia and the USA. Hence, the industry can use the
ﬂavour capsule to generate value in the discount segment of the
market and capture current smokers. In the USA, where only
premium brands with capsules are available, no time-related
changes in preference for capsules were found, with youth pri-
marily preferring capsule varieties. The fact that capsule cigar-
ettes were introduced in the USA in 2008, and only more
recently in Australia and Mexico, may point to the ‘novelty’
factor wearing off in the USA. However, it is also important to
consider the current US regulatory context. The US Food and
Drug Administration (FDA) is actively considering prohibition
of menthol in cigarettes. Furthermore, the tobacco industry ﬁrst
introduced ﬂavour capsules into the USA market in 2008 and
therefore, to stay on the market, would have had to submit to
the FDA a ‘Substantial Equivalence Report’ to prove equivalence
of ﬂavour capsules varieties with varieties that were commer-
cially marketed before 2007. Flavour capsule varieties can
remain on the market only if the FDA determines that these
new products do not have a negative public health impact,
including indications that they are do not promote youth
smoking or misperceptions about their relative safety.39 As far as
we are aware, the FDA has yet to issue a verdict on the substan-
tial equivalence of ﬂavour capsules. The tobacco industry may
be avoiding the introduction of more ﬂavour capsule varieties
and the aggressive marketing found in other countries, because
doing so may call the FDA’s attention to the negative public
health impact of ﬂavour capsules.
Our results suggest that the frequency and timing of crushing
ﬂavour capsules vary, within and across countries. The relatively
lower frequency of crushing capsules among Australian smokers
(30% never or rarely crush vs 13% in the US and 19% in
Mexico) may indicate Australian smokers’ relative lack of under-
standing about capsule technology. Indeed, Philip Morris added
explanatory descriptors to the plain packaging for its top-selling
brand family (ie, ‘Blue Regular to Fresh’) when the second set
of health warnings were rotated onto plain packs in September
2013. However, we found few signiﬁcant correlates of crushing
behaviours within countries, suggesting no clear patterns of use.
The exception was in the USA, where women were more likely
to always crush the capsule and to do so before or during the
ﬁrst few puffs of a cigarette. This suggests that men are more
likely than women to take advantage of the option of smoking
with or without the additional ﬂavouring, even though focus
groups with young women in Scotland suggested that having
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the option was attractive to them.22 However, more frequent
and earlier crushing of the capsule may be related to other posi-
tive attributes that Scottish women and industry premarket
testing23 24 have described, such as less aversive smell, freshen-
ing breath and disguising smoke smell from others. Future
research should explore these areas of appeal.
In the USA, those who intended to quit were also less likely
to always crush the capsule, which may be due to consumer
perceptions regarding the addictive properties of ﬂavours.
However, one study using Camel Crush40 showed little
physiological or smoking behaviour differences with or
without the capsule crushed, suggesting that the ﬂavours per
se may have little impact on nicotine dose or smoking-
associated health risks. Furthermore, an industry-funded
paper claimed no ‘…meaningful increase in the yield of
smoke constituents listed by Health Canada as a result of
crushing the menthol capsule in the cigarette ﬁlter’.41 Further
laboratory, ﬁeld and qualitative studies may be necessary to
understand the contexts for different use behaviours, their
psychosocial rationale (eg, perceptions regarding the addictive
properties of ﬂavours), and potential biological effects. This
research should consider different capsule ﬂavours, including
non-menthol ﬂavours, which our study did not address in
much detail.
Our results also suggest that the ﬂavour capsule has reinforced
brand equity and differentiation in important ways, particularly
in Mexico. Mexican smokers who preferred discount ﬂavour
capsule brands were more likely than regular premium smokers
to view their brand as smoother, lighter and less harmful. It is
noteworthy that this pattern is observed despite the fact that
capsule users perceived their brand as relatively less satisfying
and stylish. Hence, while lower price may disadvantage discount
Table 3 Price segment and flavour characteristics as correlates of relative appeal, taste, and perceived harm of preferred brand variety
Brand characteristics
More satisfying More stylish
Bivariate Adjusted* Bivariate Adjusted*
Price Flavour B (SE) B (SE) B (SE) B (SE)
USA
Premium Regular ref ref ref ref
Flavour, no capsule 0.05 (0.03) 0.04 (0.03) 0.02 (0.03) 0.01 (0.03)
Flavour capsule 0.03 (0.06) 0.07 (0.06) 0.15 (0.05)b 0.11 (0.05)a
Discount Regular −0.43 (0.04)c −0.46 (0.05)c −0.66 (0.05)c −0.59 (0.05)c
Flavour, no capsule −0.22 (0.06)c −0.26 (0.07)c −0.31 (0.07)c −0.30 (0.07)c
Mexico
Premium Regular ref ref ref ref
Flavour, no capsule −0.02 (0.04) −0.01 (0.04) −0.02 (0.04) 0.00 (0.05)
Flavour capsule −0.10 (0.08) −0.06 (0.08) 0.21 (0.09)b 0.26 (0.09)c
Discount Regular −0.24 (0.04)c −0.28 (0.04)c −0.69 (0.05)c −0.73 (0.05)c
Flavour, no capsule −0.23 (0.13) −0.27 (0.13)a −0.34 (0.12)b −0.35 (0.12)c
Flavour capsule −0.19 (0.05)c −0.26 (0.05)c −0.15 (0.05)b −0.13 (0.06)a
Australia
All† Regular ref ref ref ref
Flavour, no capsule 0.05 (0.04) 0.04 (0.04) 0.15 (0.04)c 0.15 (0.04)c
Flavour capsule 0.20 (0.08)a 0.23 (0.09)b 0.16 (0.09) 0.06 0.09
Tastes smoother Tastes lighter Perceives as less harmful
Bivariate Adjusted‡ Bivariate Adjusted‡ Bivariate Adjusted‡
Price Flavour B (SE) B (SE) B (SE) B (SE) B (SE) B (SE)
USA
Premium Regular ref ref ref ref ref ref
Flavour, no capsule 0.18 (0.04)c 0.20 (0.04)c 0.13 (0.04)c 0.12 (0.04)c 0.11 (0.02)c 0.11 (0.03)c
Flavour capsule 0.15 (0.08)a 0.25 (0.07)c 0.09 (0.07) 0.13 (0.07) 0.12 (0.05)b 0.16 (0.05)c
Discount Regular −0.09 (0.05) −0.22 (0.05)c 0.42 (0.05)c 0.36 (0.05)c 0.13 (0.03)c 0.08 (0.03)a
Flavour, no capsule 0.09 (0.07) 0.06 (0.07) 0.35 (0.07)c 0.34 (0.07)c 0.05 (0.05) 0.05 (0.05)
Mexico
Premium Regular ref ref ref ref ref ref
Flavour, no capsule 0.53 (0.06)c 0.50 (0.06)c 0.40 (0.06)c 0.36 (0.06)c 0.10 (0.03)c 0.10 (0.03)c
Flavour capsule 0.44 (0.10)c 0.48 (0.10)c 0.18 (0.12) 0.16 (0.13) −0.01 (0.06) 0.01 (0.06)
Discount Regular −0.19 (0.05)c −0.15 (0.05)b −0.05 (0.05) 0.04 (0.05) 0.05 (0.03) 0.06 (0.03)a
Flavour, no capsule 0.15 (0.14) 0.16 (0.13) 0.15 (0.18) 0.15 (0.18) −0.08 (0.12) −0.07 (0.12)
Flavour capsule 0.50 (0.06)c 0.49 (0.07)c 0.41 (0.08)c 0.43 (0.08)c 0.07 (0.03)c 0.07 (0.03)a
Australia
All† Regular ref ref ref ref ref ref
Flavour, no capsule 0.01 (0.05) −0.03 (0.05) 0.02 (0.04) −0.01 (0.04) −0.10 (0.03)c −0.12 (0.03)c
Flavour capsule 0.23 (0.10)a 0.27 (0.10)b −0.13 (0.10) −0.14 (0.10) −0.10 (0.08) −0.09 (0.07)
ap<0.05; bp<0.01; cp<0.001.
*Models adjust for age, sex, education, income, race (US only), HSI, quit intention, prior quit attempts, survey wave, time in sample.
†Australia models do not stratify by price because the sample of flavour capsule users in each price segment is too small to allow for stable estimates.
‡Models adjust for age, sex, education, income, race (US only), HIS, quit intention, prior quit attempts, survey wave, time in sample, and brand characteristics.
HSI, heaviness of smoking index.
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brands with regard to perceptions of general appeal, the ﬂavour
capsule nevertheless appears to shape key perceptions about
product beneﬁts, such as taste and harm. Furthermore, Pall Mall
is the only discount brand with ﬂavour capsules, and almost all
Pall Mall variants are long 100 mm sticks and contain capsules.
Given the rebirth of Pall Mall as a discount brand in other coun-
tries,31 future research should further examine whether this
product design and price conﬁguration recruits new consumers
and impedes cessation in the face of other tobacco control
policies.
This study has a number of limitations, including its external
validity. The online panel provider that supplied the study
sample recruits consumers that are representative of key con-
sumer groups; however, participants come from an unknown
sampling frame that is assembled in different ways across coun-
tries. Internet penetration is high in the USA and Australia,
reducing some concerns about differential participation by
populations without Internet access; however, lower Internet
penetration in Mexico likely led to over-representation of
smokers from higher socioeconomic status groups. Differential
attrition also may have biased results, in spite of sample replen-
ishment at each wave. In general, however, changes in sample
composition over time were either unassociated with ﬂavour
capsule use (eg, income, quit attempts) or they under-
represented subgroups where ﬂavour capsule use is most preva-
lent (eg, lower participation from younger smokers over time).
Our study partly addressed these issues by integrating weights to
adjust sample characteristics to sociodemographic proﬁles of
smokers in each country. Future studies with representative
samples may be needed to conﬁrm our results, although the
general consistency of our study results with industry reports
suggests their validity.
Exposing participants to images of brand variants in their
preferred brand family may have increased awareness of
ﬂavour capsule varieties and thereby promoted their use in
subsequent survey waves. This possibility was less likely for
US and Mexican participants, who are regularly exposed to
brand varieties and package-based advertising at point of sale,
than for Australian participants, where cigarette package dis-
plays at point of sale are banned. Our adjusted models
accounted for ‘time in sample’ effects, and these effects were
not statistically signiﬁcant predictors of ﬂavour capsule use
among Australian participants. Also, Australian market reports
are consistent with prevalence estimates for 2013. Hence, it is
unlikely that the study protocol promoted later ﬂavour
capsule use.
In spite of the potential study limitations, our study pro-
vides compelling evidence for the growth of ﬂavour capsule
brand varieties in key markets, including where marketing
regulations are strong (Australia) and where discount capsule
brands can offset tax increases and are attractive to younger
and older smokers alike (Mexico). Furthermore, consumer
perceptions of the beneﬁts of ﬂavour capsule brands, misper-
ceptions of their relative harm, and their appeal among youth
suggest that regulation of their use may be justiﬁed. Market
surveillance should continue, and countries concerned about
these issues should consider banning ﬂavour capsules, as will
be done in 2016 under the European Union Tobacco Product
Directive.42
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